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Pedepar:

1. Y poborTi nnpencTaBieHo MikpobiosioridHe O6I'pyHTYBaHHS CTBOPEHHSI [I€PCOHAJI30BaHOTO Giompernapary
(papmabioTuKy) AJ1s1 KOPEKLii KUIKOBOro Mikpo6iomy B 0Cib i3 cMHIpoMOM nogpazHeHoro kuimeyHuky (CIIK). 3
OIJISIIy Ha aKTyaJIbHICTb IPOGJIEMHU Ta 3pOCTAIOUY MOMUPEHICTb (PYHKIIOHATBHUX MOPYLIEHb HITYHKOBO-KUIIKOBOTO
TpakTy, 3okpema CIIK, gocnimkeHHs 6yJI0 CIIpsIMOBaHe Ha MOENHAHHS KJIACUYHUX MIKpOOIOJIOTiYHMX Ta Cy4aCHUX
oMmikc-nizxonis (Hacamnepen NGS - cekBeHyBaHHSI HOBOTO TIOKOJIIHHS) 1711 ineHTUdikalii Mikpo6ioMHUX NOPYIIEHb
Ta BUOOPY ONTHMMAJbHUX TPOOGIOTMYHUX ITAMIB [J1 MOAYJIALIl MIKpDOOGHOTO CKJIa/ly KUIIeYHHKa. Briepuie 6ys1o
IIPOBEJIEHO KOMIIJIEKCHY OLIiHKY MiKpO6ioMy yyacHUKIB i3 pisnumu nigrunamu CIIK (3 giapeero, 3akpenom,

3MillIaHVMM TUIIOM), BU3HAYEHO Haibi/blI XapaKTepHi 6ioMapKepy Ta naTepHU 11c6io3y, BKIIOYHO 3 IOPYIIEHHSIM



criBBigHOmeHHA Firmicutes/Bacteroidetes, ninpumenum piBHeM Prevotella copri, 3HmwkeHHsiM Faecalibacterium
prausnitzii Ta Akkermansia muciniphila. 3acTocoBaHo BUCOKOTOYHE MeTareHOMHe cekBeHyBaHHs 16S pPHK rena,
110 [103BOJIWJIO BUBHAYMTHU TaKCOHOMIUYHMI CKJIaJ MiKpo6iOTH 3 BUCOKOIO PO3AilIbHOIO 31aTHICTIO. PesdynbraTu
06pobsinucs 3a Jonomororo nporpamHoro naxkety QIIME 2 ta 6a3u ganux Silva 138, mo 3a6e3neunso HaillHiCTb
6ioiHpopmaTHUHOrO aHami3y. Byso BuaineHo Ta ineHTudikoBano noxHay 1900 mikpobHux mramis. IIpoBeneHo
MiKpOO6i0JIOTiYHMI N10CIB Ta BU3HAYEHHS aHTUO6I0TUKOUYYTIUBOCTI i30715TiB. Busineno, mo CIIK pisHux TUMiB
CYIIPOBOMXY€ETbCSI Pi3HUMU CIIEKTPaMM YMOBHO-TIATOr€HHOI 6i0TU Ta MOJIipE3UCTEHTHICTIO 10 aHTUOIOTUKIB, 10
HiIKpecIoe NOLiIbHICTb MPO6IOTUYHOI MOAYJISLI] 3aMiCTh €MITIPUYHOTO AaHTUGIOTUKOJIIKYBAHHS. Y MeXKax
IOCiIKeHHs 6yJI0 IPOTEeCTOBaHO IicTh npobdioTnyHux mramis (Lactiplantibacillus plantarum A, Lactobacillus
bulgaricus A6, A22, S6, S19, Lacticaseibacillus rhamnosus S25), Biniopanux 3a MopdodyHKIiOHATBHUMU
XapaKTEePUCTUKAMU Ta €(PEKTUBHICTIO MOAYJIALil KNINKOBOi MiKpob6ioTu. [IpoBefeHo mociikeHHs 6iocyMicHOCTI Ta
aHTaroHictuyHoi fii momo xapakrepuux 1 CIIK idongris. Bcranosneno, mo kom6inanii mramis L. bulgaricus S6 +
L. rhamnosus S25 e epextuBHumu nipu CIIK i3 3akpenamy, mwramu L. bulgaricus A6 + S6 — nipu ziapei, a L.
bulgaricus A22 + S25 — npu 3mimanomy turni CIIK. Oco6uBy yBary npujiJieHo TEXHOJIOTIYHMM aCIIEKTaM
CTBOpeHHS (papMabioTUKY: ONTUMI3aLil CKIaLy CepeloBUIL 1Jis1 KYJIbTUBYBAHHS, YMOB Kpio36epeskeHHs!, BUOOpy
KpIOIIPOTEKTOPIB, a TAaKOXK TECTYBAHHIO CTabIIbHOCTI mTaMiB micis jgiodinizanii. BukoprucTaHHs eJ1eKTPOHHOTO
IIPUCKOPIOBayYa JiJ1s1 akTHBallii BOOGHUX PO3YMHIB IIPOOIOTUKIB CTa/I0 iIHHOBALIIMIHUM €JIEMEHTOM ITPOEKTY, 1110
notpebye MoAabIINX €KCIIEPUMEHTAIbHUX MiATBepIKeHb. TakKuM YMHOM, Y POOOTI 3aIIPOIIOHOBAHO HAYKOBO
OOI'PYHTOBAHUI MifXif 4O CTBOPEHHS NepcoHi(ikoBaHMx PapMabioOTUKIB AJ1s LiNeCIPSIMOBAHOI KOPEKILii
Mmikpo6iomy nipu CIIK. OTpuMaHi pe3ysibTaTy MOXKYTb OYTH BUKOPHCTaHI SIK OCHOBA 17151 TOAAJIBIINX PO3POOOK Y
rasysi Mikpo6ioMHoOI Teparlii Ta 6ioTexHosorii npobioTnyHux npenapartis. KITIFOUOBI CJIOBA: cunnpom
[I0JIpa3HEHOr0 KUIIEYHUKA, KUIIKOBUN MiKpO6iOM, CEKBeHYBaHHSI HOBOro NokoJiHHs (NGS), mpobioTuky,
dapmabioTuku, nepcoHipikoBaHa KOpeKliisi, TEXHOJIOTIUHI aclieKTH, 6iocyMicHiCTh, aHTHOaKTepiaJbHa aKTUBHICTb,
niodinizauis.

2. The study presents a microbiological justification for the development of personalized biopreparation
(pharmabiotic) aimed at modulating the gut microbiota in individuals with Irritable Bowel Syndrome (IBS).
Considering the growing prevalence of functional gastrointestinal disorders and the demand for personalized
therapy, the research integrates classical microbiological methods with modern omics-based approaches,
particularly next-generation sequencing (NGS), to identify microbiota imbalances and select optimal probiotic
strains for targeted intervention. A comprehensive analysis of gut microbiota in patients with various IBS subtypes
(diarrhea-predominant, constipation-predominant, and mixed) was conducted. Key dysbiosis markers were
identified, including altered Firmicutes/Bacteroidetes ratios, increased levels of Prevotella copri, and decreased
abundance of Faecalibacterium prausnitzii and Akkermansia muciniphila. 16S rRNA gene sequencing provided
high-resolution taxonomic profiling, and bioinformatic analysis was performed using QIIME 2 and the Silva 138
database. More than 1900 microbial isolates were identified. Microbiological cultures and antibiotic susceptibility
testing revealed varying degrees of polymicrobial colonization and multidrug resistance, emphasizing the need for
targeted probiotic therapy instead of empirical antibiotic use. Six probiotic strains were selected and studied in
detail: Lactiplantibacillus plantarum A, Lactobacillus bulgaricus A6, A22, S6, S19, and Lacticaseibacillus rhamnosus
S25. The strains were evaluated for biosafety and antagonistic activity against IBS-associated isolates. The
combinations L. bulgaricus S6 + L. rhamnosus S25 were effective for constipation-dominant IBS, A6 + S6 for
diarrhea-predominant IBS, and A22 + S25 for mixed types. Technological aspects of pharmabiotic production were
addressed, including optimization of cultivation media, cryopreservation conditions, selection of cryoprotectants,
and assessment of viability after lyophilization. An innovative element of the study involved using electron-beam
irradiation to activate aqueous probiotic suspensions, a method warranting further investigation. This work offers
a scientifically grounded model for creating personalized pharmabiotic as a therapeutic tool for gut microbiota
correction in IBS patients. The findings lay a foundation for further developments in microbiome-based therapies
and probiotic biotechnology. KEYWORDS: irritable bowel syndrome, intestinal microbiome, next-generation
sequencing (NGS), probiotics, pharmabiotics, personalized correction, technological aspects, biocompatibility,



antibacterial activity, lyophilization.
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